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Applicants request that an amendment be entered to replace the specification with a 
substitute specification, as enclosed, in compliance with 37 C.F.R. §§1.12 1(b)(3) and 
1. 125(b). Applicants enclose a Petition under 37 C.F.R. § 1.182 to accept amendment by a 
substitute specification pursuant to 37 C.F.R. § 1.121(b)(3). The substitute specification is a 
correct English translation of the Japanese International AppUcation PCT/JPOO/0391 1 filed 
imder 35 U.S.C. § 371 in the national phase filing in the U.S. Patent and Trademark Office 
for the above-identified application. The substitute specification includes no new matter. 

Applicants request that an amendment of the claims be entered to add new claims 
13 to 24 and cancel claims 1 to 12. The claims as amended include no new matter. 
Enclosed with this Petition and Amendment are a substitute specification, a clean version 



and a marked up version, in compliance with 37 C.F.R. §§ 1.121(b)(3) and 1.125(b); a 
Verification of Translation signed by Naoyuki Horibe of Aiwa International Patent Agency; a 
Declaration by Naoyuki Horibe of Aiwa International Patent Agency; and a Declaration by 
Valerie Chicchi of Woodcock Washburn LLP. 

The substitute specification is filed to correct an error that inadvertently occurred. As 
stated in the Declaration by Naoyuki Horibe, Mr. Horibe inadvertently provided an incorrect 
English translation of the Japanese Intemational Application PCT/JPOO/0391 1 . As stated in 
the Declaration of Valerie Chicchi, Ms. Chicchi inadvertently filed the incorrect English 
translation under 35 U.S.C. § 371 in the national phase filing in the U.S. Patent and 
Trademark Office on May 29, 2001. The incorrect English translation is from an unrelated 
case filed by Applicants at about the same time as the instant case. 

Applicants replace the specification (pages 1 through 30) as filed in the U.S. Patent 
and Trademark Office on May 29, 2001 with the substitute specification (pages 1 through 16) 
enclosed with this Amendment and Petition, and as previously-filed by Applicants in the 
amendment on February 19, 2003. The substitute specification includes no new matter, since 
it is a correct English translation of the Japanese Intemational Application PCT/JPOO/0391 1. 
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The drawings. Figures 1 through 8, as originally filed with the U.S. Patent and 
Trademark Office on May 29, 2001 are correct. No amendment or substitution is made for 
Figures 1 through 8. Applicants request that the Examiner acknowledge receipt of the 
drawings as formal. 

As in the previously-filed amendment on February 19, 2003, Applicants request entry 
of an amendment to add new claims 13 to 24 and to cancel claims 1-12. Support for new 
claims 13 to 24 can be found throughout the substitute specification submitted with this 
amendment and, for example, in paragraphs 14 through 29 on pages 3 to 6 of the 
substitute specification, and on pages 14 to 16 of the substitute specification. No new 
matter has been added by amendment to the claims. 

A copy of the substitute specification under 37 C.F.R, §1.1 21 (b)(3) filed with the U.S. 
Patent and Trademark Office by amendment on February 19, 2003 is attached herewith. 
Included with the substitute specification is a Verification of Translation stating that the 
attached English translation is a true and correct translation of U.S. Application No. 
09/763,014 based on International Application PCT/JPOO/03911, filed on June 15, 2000. 
Also included is a Declaration by Naoyuki Horibe of Aiwa International Patent Agency, 
stating that an error occurred in the translation as originally filed, and that the error was 
inadvertent. Also included is a Declaration by Valerie Chicchi of Woodcock Washburn LLP 
stating that an error occurred in filing the incorrect English translation under 35 U.S.C. § 371 
in the national phase filing in the U.S. Patent and Trademark Office on May 29, 2001, and the 
that the error was inadvertent. 
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The request for entry of the amendment was objected to by the Examiner under 35 
U.S.C. § 132 in Paper No. 11 dated May 16, 2003. Upon granting the Petition under 37 
C.F.R. § 1.182, entry of the amendment is requested to correct the translation into English of 
the Japanese priority application and to enter claims corresponding to the correct English 
translation. 



Date: September 16, 2003 



Woodcock Washburn LLP 
One Liberty Place - 46th Floor 
Philadelphia PA 19103 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 




Michael J. Swy 
Registration 



Page 8 of 8 




MC-0039 



2003 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

SPECIFICATION RECEIVED 

CARD-TYPE MAGNETIC RECORDING DEVICE ^ ^ ^^^^ 

TCCHNicAL FIELD Technology Center 2600 

This invontion relates to a card - typo magnotic rocording device, which is mounted 
to a portabl e computer for input or output of information to or from the computer, 

BACKGROUND .\RT 

Insertion of a card type magnetic r e cording d e vic e in th e shape of a PC card into a 
slot of a portable computer for supply of information from the magnetic recording device 
to th e computer or vic e versa permits the comput e r to incr e as e a processing data capacity 
and also to provide additional functions. 

In such a card type magnetic recording device, a case body is g e nerally composed of 
a frame, a frame plate formed together with the frame in one united body and upp e r and 
lower cov e rs for covering the upside and the underside of the frame plate. 

In addition to the frame plat e , a circuit substrate mounted with elements on one 
surface is hous e d in the case body in th e stat e of overlap with th e frame plate. A space 
for housing a cartridge formed by housing a disk shaped r e cording medium (which will be 
hereinafter referred to as a disk) in a shell is formed in th e cas e body. 

Further, various compon e nts such as a recording/reproducing head body for 
reading and writing information from and to the disk, a drive d e vice for swinging a h e ad 
arm of th e r e cording/r e producing head body, a drive d e vice (a motor) for revolving th e 
disk, a lock means for holding the disk in the case and an e j e ctor m e chanism for ej e cting 
the disk toward th e outsid e of th e case are mounted on one surface (the surface on the 
side of the circuit substrate) of the frame plat e . 
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Moat card type r e cording dovicco in gcnoral use have dimonsionG bosod on 
PCMCIA standard Type II. According to this standard, dimcnQions of the case body of the 
card - type r e cording device ore regulated to b e 5 4 .0 mm in width, 8 5.0 mm in l e ngth and 
5.0 mm in thiclcncsG. 

Thus, a consid e rable contrivance is required for housing the fram e plate mounted 
with various components for recording/reproduction and revolution of the disk on one 
surfac e , tog e th e r with the circuit substrate or th e like mounted with th e el e m e nts on on e 
surface, in the case body having s uch a narrow space (a small thickness in particular), 
while securing a cartridge housing space in the case body. 

Further, when the h e ad is not in a disk access position, in oth e r words, th e h e ad is 
placed in a standby position without reading or writing information from or to the disk, 
the head (and th e head arm which carri e s the head) is placed distant from the disk in th e 
radial direction of the disk, and moreover, the head is placed in a location further above 
the upside of the disk than it is placed in a location for r e adout of information from the 
upper side of the disk, and/or further below th e underside of th e disk than it is placed 
in a location for readout of information from th e undersid e of th e disk. 

Thus, it is particularly n e c e ssary to tak e m e asures to pr e v e nt the (upper) 
head and the head arm from interfering with the other member (an upper cover, for 
instance) located above th e upp e r head and th e head arm, and/or pr e venting the 
(lower) h e ad and th e head arm from interfering with th e oth e r member (the fram e 
plate, particularly) located below th e lower head and th e h e ad arm, when the head 
and the head arm arc in the standby position within the thin case body. 

Further, the h e ad for r e adout and writing of information from and to the disk 
is hous e d in a narrow space in th e case body in clos e proximity to oth e r components, 
and is th e r e fore easily aff e cted by electromagnetic nois e originating from the elements 
mount e d on th e circuit substrate or a magnetic fi e ld g e nerat e d from a stator coil as one 
of constitu e nt s of a disk drive motor, resulting in head reading/writing malfunctions. 
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DISCLOSURE OF THE im^NTION 

It is an object of tho present invention to sccuro a space, which io sufficient to 
permit q magnetic recording/r e producing head mount e d on a head arm to b e moved 
betwe e n a recording/reproducing position to obtain access of the head to a disk shaped 
recording medium load e d in the device and a standby position to place th e head in a 
location distant from the disk shap e d recording medium without interferenc e of th e 
head with other members arranged in the device, in a card type magnetic recording 
device having dimensions regulated to meet the standard. Another obj e ct is to 
provid e a m e ans of pr e v e nting the magn e tic recording/r e producing head from b e ing 
affect e d by e lectromagn e tic noise and a magn e tic fi e ld originating from other 
components or elem e nts close to e ach oth e r in a limit e d spac e . 

To attain the above objects, a card type magnetic recording device according to 
th e pr e sent inv e ntion comprises a disk housing space for housing a disk shaped 
r e cording medium; a head arm carrying a magn e tic recording/reproducing head and 
causing th e magnetic recording/r e producing h e ad to move b e twe e n a 
recording/r e producing po s ition to obtain access to the disk - shap e d r e cording medium 
loaded in the disk housing spac e and a standby position at a distanc e from th e disk - 
shaped recording medium; a frame plate which mounts the head arm and a disk drive 
device for driving th e disk shaped recording medium loaded in the disk housing 
spac e , on one surface th e r e of; and a circuit substrat e , located on th e oth e r s urfac e of 
the frame plate in overlap arrangement, having a plurality of el e m e nts arrang e d on 
th e surfac e opposite to the surface facing the fram e plate; wher e in th e frame plate has 
an opening or a concave part allowing the magn e tic r e cording/reproducing head placed 
in tho standby position and/or a part of the head arm to be housed therein. Thus, the 
magn e tic r e cording/r e producing head can b e mov e d betw ee n the standby position and 
th e r e cording/reproducing position without interf e ring with the fram e plate. 

The opening form e d in th e frame plate having a thickness of 0.4 mm permits the 
magnetic r e cording/reproducing head placed in the standby position to b e low e red 
further by about 0. 4 mm. On th e oth e r hand, w^hile the concave part may be form ed-tn 
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th e frame plat e by reducing the thickn e ss of a part of th e frame plat e , th e permissib le 
l e ngth to low e r the magnetic recording/reproducing h e ad is limit e d in this case. 
However, th e concave part form e d by proj e cting th e fram e plate by means of drawing 
or the like increases the permissible length to lower the magnetic 
recording/reproducing h e ad mor e than that in the abov e case. 

According to one mode of th e card typ e magnetic recording device according to 
the present invention, th e head arm is compos e d of an upper arm which carries the 
magn e tic recording/ reproducing head to gain access to the upside of a disk shap e d 
recording m e dium and a low e r arm carrying th e r e cording/reproducing head to gain 
acc e ss to th e und e rsid e of the disk shap e d recording medium. Th e n, a part of the lower 
head arm and/or the head mounted on the arm may be housed in the opening or the 
concav e part formed in the frame plate, and the distanc e b e tween th e magnetic 
r e cording/r e producing h e ad mount e d on th e upper arm and th e magnetic 
recording/reproducing h e ad mount e d on the low^er arm in this state is made wider than 
the distance bctw^ccn the above magnetic recording/reproducing heads placed in the 
recording/r e producing position. 

An el e ctromagn e tic shield mat e rial such as copp e r foil is adhered to the surface 
opposite to the circuit substrate in th e frame plat e using an adhesive so as to cover the 
opening. In this cas e , th e copp e r foil has a thickn e ss of about 4 0 u m, and the adhesiv e has 
a thickn e ss of about 30 Mm. 

Inst e ad of forming th e op e ning, a concave port may be formed by r e ducing th e 
thickn e ss of a port of th e frame plat e . Th e portion having a r e duced thicloiess is also used 
for the electromagnetic shield material. 

Any digital IC is not arranged in a magnetic recording/r e producing h e ad operation 
area and its neighborhood ar e a on th e circuit substrate, but an analog IC can be arrang e d 
in the above ar e as. Thus, noise originating from the digital IC can be prev e nted from 
having an effect on the magnetic recording/reproducing head. The magnetic 
recording/reproducing head is hardly affected by the analog IC. Furth e r, th e disk driv e 
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dovico is Q motor, and a stator of tho motor is composod of a plurality of winding portfi 
form e d by winding a plurality of cores with coils. However, a cor e plac e d in a location 
corr e sponding to the magnetic recording/reproducing head operation area is exposed to the 
outside without being wound with a coiL Thus, tho magnetic recording/reproducing head 
can be prevent e d from b e ing affected by magnetic noise originating from th e winding ports. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded vi e w showing a card type magnetic r e cording device in th e 
first embodiment according to th e pr e sent invention; 

Fig. 2 is a plan view showing the inside of the card typ e magnetic r e cording device 
of Fig. 1 with an upper cov e r r e mov e d; 

Fig. 3 is a plan view showing a fram e plat e in th e card type magnetic r e cording 
device of Fig. 1 as scon from the outsid e , tog e ther with a fram e mount e d on th e fram e plat e 
in on e united body; 

Fig. 4 A is a perspective view showing the frame plate of Fig. 3 as seen from the 

inside; 

Fig. 4 B is a persp e ctive view showing the frame plat e of Fig. 4 A as seen from th e 
outside; 

Fig. 5 is a perspective view (partly in s e ction) for illustrating a structure in which the 
frame plate of the card typ e magn e tic recording d e vice of Fig. 1 has an op e ning in a location 
facing a h e ad standby position and this opening is covered with an electromagnetic shield; 

Fig. 6 is a sectional view corresponding to the perspective vi e w of Fig. 5; 

Fig. 7 is a plan view showing a card type magnetic recording device in the 
s e cond e mbodiment according to the present invention having various IC elements 
arranged on the element mounting surface of a circuit substrate; 

Fig. 8 is a view showing IC elements arrangement as a comparative 
embodiment for illustrating effects bas e d on tho arrangement of IC elements on th e 
circuit substrat e of Fig. 7; and , 
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Fig. Q is Q plan view showing the inside of a card - type magnetic r e cording 
device in the third embodiment according to the present invention with an upper cover 
removed. 

BEST MODE OF EMBODYING THE IN>^NTION 

A d e scription will now be given of th e outlin e of a card type magn e tic r e cording 
device 1 according to th e present invention with ref e rence to Figs. 1 to 4 A. 

An upper cov e r 4 and a lower cover 5 ar e provided as a mold e d product 
obtain e d by pressing a thin SUS plat e and are mount e d on a fram e 2 in one unit e d 
body by engaging th e opposite sides of the covers 4 and 5 to the frame 2 from outside, 
providing a case body of the card type magnetic recording d e vice 1. The size of the 
case body, that is, dimensions (width x length x thickn e ss) of th e card type magn e tic 
recording device 1 arc bas e d on PCMCIA standard type II to be 5 4 .0 nrni in width, 
85.60 mm in length and 5.0 mm or l e ss in width. Furth e r, e ach of lower stage parts la, 5a 
at the left and right sides of the upp e r and lower covers 4 , 5 has a width of not less than 
3.0 mm, and a distance between the lower stage part 4 a of the upp e r cover 4 and the 
lower stage part 5a of the low e r cov e rs 5 is set to be 3.30 mm. 

Further, a frame plate 3 is provid e d as a molded product obtain e d by pressing a 
stainless ste e l plate (SUS plate) and are outs e rt - moldcd together with the synthetic resin 
frame 2 in on e united body, providing th e structural and strength foundations of th e card 
typ e magnetic recording device 1. 

An insulating sh ee t 10 and a circuit substrate 11 are housed in the case body, in 
addition to the frame plat e 3. 

Various compon e nts such as a main ejector mechanism 6, a sub e j e ctor m e chanism 
0, a magnetic recording/r e producing head body 7 and a disk driv e motor 8 ore mounted 
on the upsid e of the fram e plat e 3. 

A cartridge 12 having a magnetic recording disk 13 hous e d therein is insert e d into 
th e card typ e magnetic recording devic e 1. Furth e r, the cartridge 12 inserted into the 
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cord - type magnetic r e cording d e vice 1 is ej e cted to the outside of the device through the 
operation of the main ejector m e chanism 6 and the sub ejector mechanism 9. 

The lower cover 5 as one of the constituents of th e cas e body has a shutter 1 4 . The 
shutter 1 4 is urged by the action of a spring to b e h e ld in a rising stat e at all times. On 
th e other hand, the shutter 1 4 falls down through forward pivotal motions about the 
low e r e nd when press e d by the end of the cartridge 12. A description w^ill now be 
given of the frame plat e 3 with r e f e r e nc e to Fig. 3 showing th e und e rside of the frame 
plat e and Fig. 4 A showing the upside ther e of. 

A cut out hole 15 is formed at one side (th e l e ft side in Fig. 3) of a front part of 
the fram e plat e 3, and a mounting hole 15 is formed at the other side (the right side in 
Fig. 3) th e reof. The cut out hole 15 is used for holding a FPC 61 (see Fig. 2). An 
upper yoke 17a, a lower yok e 17b and a stator magn e t 1 8 as constitu e nts of th e 
magnetic recording/r e producing head body 7 (see Fig. 1) ar e mount e d in the mounting 
hole 16. 

Further, a concave part 20 for mounting a pivotal axis 21 (s ee Fig. 2) of the 
magnetic recording/r e producing h e ad body 7 is formed in the front part of the frame 
plate 3 at an approximately intermediate position b e tw e en th e cut out hol e 15 and th e 
mounting hol e 16. 

On th e other hand, a concave part 19 having a circular cross sectional shape for 
mounting the disk drive motor 8 is formed in a rear part of the frame plat e 3 by m e ans of 
drawing, as shown in Fig. 4 A. A hole 39 for mounting a bearing (not shown) of the disk 
driv e motor 8 is formed in th e c e nt e r of the bottom surface of the concave part 19. Then, a 
plurality of (1 8 pieces in Figs. 3 and 1A) coil mounting slots 38 extending from the 
center of the center hol e 39 in a radial dir e ction are formed in the bottom surface of the 
concav e part 19. 

Th e disk drive motor 8 is composed of a stator '1 5 and a rotor AA. — The stator 
4 5 has radially e xtending magnetic cor e s (not shown) as many as ( e ighte e n pieces) the 
coil mounting slots 3 8 in locations around the axis of rotation of th e rotor 1^. The 
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eighte e n pi e c e s of coil winding parts 4 5d are formed by winding each of the eighteen 
pieces of cores with coil wires a pr e determined number of turns. Thes e coil winding 
parts 45d ar e placed in locations corresponding to the eighteen pieces of coil mounting 
slots 38 formed in the bottom surface of the concave port 19. 

Furth e r, as shown in Fig. ^ A, op e n hol e s 36 as many as th e coil mounting slots 
38 arc formed in a peripheral wall 35 of the concav e part 19 in locations corr e sponding 
to the middl e s of the adjacent slots 3 8 in the bottom surface of the concave part 19. 
Th e s e open holes 36 ar e for relief of str e ss resulting from a proc e ss of drawing, and it is 
necessary to form the op e n holes in a material of a flat fram e plate 3 b e fore b e ing 
subj e cted to drawling. Incidentally, each open hol e 36 may extend from the peripheral 
wall 35 of the motor mounting concave part 19 to the bottom surface of the concave part 
19 (to th e middl e bctw^cen th e adjac e nt slots 3 8 ). 

On the other hand, the rotor 44 has a ring shaped p e rman e nt magn e t 4 6, 
which attracts a hub of the magnetic recording disk 13 hous e d in th e cartridg e 12. 

Furth e r, various projecting parts functioning as ax e s and anchor parts of other 
compon e nts mounted on the fram e plat e 3 are formed on the upside of the frame plate 

A description will now be given of th e main ej e ctor m e chanism 6 and th e sub 
ejector mechanism 9 mounted on the upside of the frame plate 3 with reference to 
Figs. 1 and 2. When the cartridg e 12 is inserted into th e card type magnetic 
recording device 1, the main ejector m e chanism 6 locks th e inserted cartridge 12 in 
the card - type magnetic recording device 1. On the other hand, when th e cartridge 12 is 
again push e d forward a littl e , th e main ejector mechanism 6 releases the cartridge 12 
from its lock e d state to eject the cartridg e 12 to the rear. 

The main ejector mechanism 6 compris e s a cam plate 22, a slid e r 23, an ejector 
spring 24 and an engagement gear 25. The cam plate 22 is support e d on the fram e 
plate 3 in a manner such that it can turn about an axis and is urged at all times so 
that it swings clockwise as shown in Fig. 2. Further, a grooved cam 26 is formed on one 
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surfac e of the cam plate 22, and a gear is formed at the peripheral edge of the cam plate 
22. A pin 28 at the front end of the slider 23 is engaged with the grooved com 26. 

When the cartridge 12 is pushed in the card typ e magnetic recording d e vice 1 
through th e opening at th e rear, the slider 23 is pr e ss e d forward, th e main ej e ctor 
mechanism 6 is locked, and the shutter 1 4 of the cartridg e 12 is then opened to 
ther e by p e rmit the magnetic recording disk 13 to be loaded in the card type magnetic 
recording d e vice 1. 

The gear 27 of th e cam plat e 22 meshe s with the engagem e nt g e ar 25 
supported on the fram e plat e 3 in a mann e r such that it can rotate about an axis. Th e 
engagement gear 25 also has a projecting portion 29, in addition to a gear part. The 
slid e r 23 is arranged on th e insid e of one side (the left side in Fig. 2) of the frame 2 
slidably, as shown in Fig. 2. 

Th e sub ejector mechanism 9 has a lever 47 mount e d on th e fram e plate 3 so 
that it can swing about an axis, a first return spring 48 for urging th e lev e r to the 
r e ar (toward the ejecting direction of the cartridge) and a second return spring (not 
shown) subj e cted to accumulation of energy when th e l e v e r 4 7 is mov e d forward, a s 
shown in Fig. 2. — The sub ejector m e chanism 9 permits the l e v e r 17 urg e d by th e first 
r e turn spring 4 8 and th e second r e turn spring to push out th e cartridge 2 to the rear in 
cooperation with the main ejector mechanism 6 when the cartridg e 12 is r e l e ased from 
its locked state. A description will now be given of the magnetic recording/reproducing 
head body 7 mounted on th e upsid e of the fram e plate 3 with reference to Figs. 1 and 2. 

Th e magnetic recording/r e producing head body 7 comprises a r e sin base body 
part 31, a head arm 32, a driv e coil 33 and a magnetic r e cording/reproducing head (which 
will be hereinafter r e ferr e d to as a head) 3 4 mounted on th e end of the head arm 3 27 

The drive coil 33 and the head arm 32 are respectively fix e d to the opposit e sides 
of the base body part 31 in on e unit e d body. The magnetic recording/reproducing head 
body 7 i s mounted on the frame plate 3 as being freely pivot e d about a pivotal axis 21 
arranged in th e c e nt e r of the base body part 31 (that is, a position of center of gravity of 
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th e whol e magn e tic recording/reproducing head body 7 }-. — A power lead wir e (not shown) 
connected to the driv e coil 33 and a signal lead wire (not shown) connect e d to the head 3 4 
arc connected to the base body part 3 1 . 

The head arm 32 swings about the pivotal axis 21 so that the head 3 4 mov e s 
b e tw e en a first position A (a standby position shown by a solid line in Fig. 2) wh e re the 
head 34 ia isolat e d from the magnetic recording disk (h e r e inaft e r ref e rred to as disk) 13 
in the radial direction as w e ll as in the direction of disk rotation axis and a second position 
B (a r e cording/reproducing position shown by a brok e n line in Fig. 2) wh e re the h e ad 
com e s closer to the surface of th e disk 13 in consequence of movement from the first 
position A in th e radial direction of the disk 13 as well as in the direction of the disk 
rotation axis. An angle between the first position A and th e s e cond posidon B is about 30 
degre e s. Further, the head arm 32 slides in the radial direction of the magnetic recording 
disk 13 to gain acccsa to the magn e tic recording disk 13 in the second position B (the 
recording/reproducing position). 

A description will now b e given of th e circuit substrat e 11. 

Th e circuit substrate 11 has a power circuit, an information proc e ssing circuit, 
and el e ctric el e ments such as a switching circuit, an amplifying circuit, a CPU and a 
memory (s e e Fig. 5) required for the above power circuit and the information circuit on the 
base formed mainly by a r e sin. Th e circuit substrate 1 1 is arranged on th e undersid e of 
the frame plate 3 through the insulating sh ee t 10. The insulating sheet 10 is adapt e d to 
eliminate troubles of direct contact of various projection parts e xisting on the upsid e of th e 
circuit substrate 11 with the frame plate 3. 

Th e e l e ctronic e l e m e nt 1 1 is arranged on the (underside) surface of the circuit 
substrat e 11 opposit e to th e insulating sheet 10. — An external connection connector 5 1 
meeting PCMCIA standard is mounted on th e circuit substrate 1 1 along the front e dge of 
th e circuit substrat e 11. 

Pow e r is supplied to the disk drive motor 8 fixed to th e motor concave part 19 of 
th e fram e plate 3 through a connector (not shown) provid e d on the und e rside of th e circuit 
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substrate 1 1. A signal from the magnetic recording/reproducing head body 7 of which 
pivotal axis 21 is fitted to the axis mounting concave part 20 of the frame plato 3 is given to 
a connector (not shown) provided on the underside of the circuit substrate 11 through 
a signal line. Further, power is supplied from a connector (not shown) provided on 
th e und e rsid e of th e circuit substrate 1 1 to the magnetic recording/reproducing head 
body 7 through a power lin e . — Th e signal lin e and the power line for connection 
between the circuit substrate 11 and the magnetic recording/reproducing head body 
7 are put together in the FPC 61. — A notch part 50 to allow the FPC 61 to pass is 
formed at one side end of the circuit substrate. 

A d e scription will now b e given of the first e mbodim e nt of the present invention 
in mor e d e tail with reference to Figs. 4 B to 6. 

In th e first embodiment, the h e ad arm 32 is compos e d of an upp e r arm 32q 
gaining acc es s to the upside of th e magn e tic recording disk 13 and a lower arm 32 b 
gaining access to the underside of th e magn e tic r e cording disk 13. Thus, the head s 3 4 
are mounted on the upper arm 32a at the end ther e of and also on th e lower arm 32b 
at th e e nd th e reof, r e sp e ctiv e ly, as shown by r e f e r e nce num e rals 3 4 a, 3 4 b. 

Fig s . 5 and 6 show th e state where the upper arm 32a and th e low e r arm ^Sb 
as constitu e nts of th e head arm 32 tog e ther with the h e ads 3 4 a, 3 4 b mounted to the 
e nd s of th e arms 32a, 32b are in a standby position (corresponding to the position A in 
Fig. 2). Th ese arms and heads in th e recording/reproducing position (corr e sponding to 
the position B in Fig. 2) ar e shown in Figs. 5 and 6 by putting " ' " on th e 
corresponding r e ferenc e numerals for indicating that they ar e positioned in a 
recording/reproduction position. — That is, in Figs. 5 and 6, the arm 32' (the upp e r arm 
32a' and th e lower arm 32b') and the h e ads Sla' and 3'lb' mount e d on the ends of the 
arms 32a', 32b' indicate that th e y th e se arms and h e ads ar e position e d in the 
recording/reproducing position. 

As is apparent from Figs. 5 and 6, th e distance betw ee n the upper arm 32a and 
th e low e r arm 32b on standby (or between the heads 3 4 q and 3 4 b on standby) is made 
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wid e r (in an open state) than the distance botwoon the upper arm 32q' and the lower 
arm 32b' in proc e ss of r e cording/r e production (or betwe e n th e heads 34a\ 3 4 b' on 
standby). This is because consid e rations arc made to move the head arm 32 on standby 
to the recording/reproducing position by taking th e actions of lowering th e upper arm 
32a from a position above the magnetic recording disk 13 toward the upside of the 
magnetic recording disk 13, while raising the low e r arm 32b from a position below the 
magnetic recording disk 13 toward the underside of the magnetic recording disk 13. 

An op e ning 37 (sec Fig. 4 A) for housing the lower arm 32b and the head 3 4 b 
mount e d on the end of th e lower arm 32b is form e d in the fram e plate 3 such that th e 
upp e r and lower arms 32a, 32b placed in the open stat e in th e s tandby position can be 
housed in th e card typ e magnetic recording d e vice 1 having th e dim e nsions regulat e d to 
meet PCMCIA Typ e II standard. 

As a result, when th e h e ad arm 32 is in th e standby position, th e end of th e 
lower arm 32b is housed in the op e ning 37 formed in th e fram e plate 3 without b e ing 
placed on the frame plate 3, as shown in Fig. 6. In consequ e nce, th e h e ad arm 32 can 
hold its open state in the card typ e magnetic recording d e vic e 1 having a thickness 
regulated to meet the above standard. 

In movement of the head 3 4 plac e d in the standby position to th e 
recording/reproducing position, the upper arm 32a and th e lower arm 32b as constituents 
of the head arm 32 moves to the positions (th e r e cording/reproducing positions) shown by 
ref e r e nc e numerals 32a\ 32b' in Figs. 5 and 6, while being guided by a guide mechanism 
(not shown) in a direction of coming closer to the magnetic recording disk 13 as shown 
by dott e d lin e s with arrows in Figs. 5 and 6. 

Whil e the opening 37 is formed in the frame plate 3 to eliminate the 
int e rf e rence of the low e r arm 32b of th e h e ad arm 32 with the frame plate 3 as shown 
in Figs. 5 and 6, a concave part may be formed, inst e ad of the opening 37, if a 
r e duction in thickness of a part of the frame plate 3 (that is, formation of th e concav e 
part) makes it possible to prev e nt th e lower arm 32b from interfering with th e frame 
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plat e 3. As dcGcribcd abovo, oithcr forming an opening in the frame plato 3 or a concavo 
port by locally r e ducing the thiclcneGS of the frame plate can prevent the head arm 32 
from interfering with th e frame plate 3. 

Wh e n the opening 37 is formed in the fram e plate 3, the el e ctromagn e tic nois e 
originating from the electronic elem e nt 11 mount e d on th e circuit substrat e 11 
arranged on the underside of th e frame plate 3 through the insulating she e t 10 
reach e s th e h e ad 3 4 (3 4 a, 3 4 b) plac e d in th e standby position through the opening 37 
and as a result, has an effect on the h e ad. — To avoid the abov e s ituation, it is 
n e ce s sary to cover the opening 37 formed in th e fram e plat e 3 with an 
electromagn e tic shield material 4 0 adhered to the underside of the frame plate 3 with 
an adhesive, as shown in Fig. 4 A. Sinc e th e opening 37 of the frame plate 3 is covered 
with th e el e ctromagn e tic shield material 10, the e lectromagn e tic nois e originating 
from th e el e ctronic el e m e nt 4 1 mounted on the circuit substrate 11 may be restrain e d 
from reaching th e h e ad 3 4 (3 4 a, 3 4 b) through the op e ning 37. 

Incidentally, th e el e ctromagnetic shield mat e rial 4 0 may e xt e nd toward the 
concave part 19 for mounting the disk driv e motor, form e d in th e frame plate 3, to 
cover one or more (two in the embodiment in Fig. 4 B) op e n hol e s 36 n e ar th e head 3 4 
(3 4 a, 31b) among the eighteen pieces of open holes 36 formed in the peripheral wall of 
the concavo part 19, as shown in Figs. 4 B, 5 and 6. Also, the electromagnetic shield 
mat e rial 4 0 may extend therefrom to cov e r one or more (two in the embodiment in Fig. 
4 B) coil mounting slots 38 n e ar the head 31 (31a, 3 4 b) among th e eighteen pi e ces of coil 
mounting slots 38. 

Fig. 4 B shows an e mbodim e nt wherein on electromagn e tic shi e ld material 10a for 
cov e ring th e op e n holes 36, the electromagnetic shield material 4 0 for covering the 
opening 37 and the e l e ctromagnetic shi e ld material 4 0 for cov e ring th e coil mounting 
slots 38 arc formed in one united body. Instead of this structure, the above 
electromagn e tic shield materials 4 0 may be formed individually. 
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As has been dcGcribed abov e , tho card type magn e tic recording device I according 
to the first e mbodiment of the pres e nt invention mak e s it possible to prevent the head arm 
32 and the h e ad 34 plac e d in th e standby position from int e rf e ring with the frame plate 3 
within th e card typo magnetic recording devic e having a limit e d thicknes s , by forming the 
opening 37 in the part of the frame plate 3 or forming th e concave part inst e ad of th e 
opening 37. 

Further, the opening 37 formed in the frame plate 3 is covered with the 
electromagn e tic shield material 4 0 so that the influence of the electromagnetic noise, 
originating from the circuit substrat e 1 1 and passing through the opening 37, on the head 
31 can be reduced. 

Further, the coil mounting slots 3 8 formed in the frame plate 3 for arrangement of 
the stator coil 45 and th e open holes 36 form e d in th e frame plate 3 for relief of stress 
resulting from a process of drawing for formation of the motor mounting concave part 
19 may be covered with the electromagn e tic shield material 40a, so that the influ e nc e 
of th e noise, originating from th e circuit substrate and passing through th e slots 3 8 
and the open holes 36, on th e h e ad 3 4 can be reduced. 

A description will now be given of the outlin e of a cord typ e magnetic recording 
device 1 in the second e mbodim e nt according to the pr e s e nt inv e ntion with reference 
to Figs. 7 and 8. 

A s shown in Fig. 7, a connector 70 conn e ct e d to a conn e ctor t e rminal 62 (s e e 
Fig. 2) formed at the end of th e I^C 61 is mounted on th e circuit substrate 1 1 in the 
proximity of a notch part 50. Furth e r, essential ICs such as a read circuit analog IC 
81, a motor drive IC 82 for controlling drive of the disk drive motor and the driv e motor 
of the magnetic recording/reproducing head body 7, a logic IC 8 3 for converting a mode 
of a signal to and from external information equipment (not shown), a logic IC 8 4 for 
supporting the deficient functions of the logic IC 83, a MPU and a logic IC 85 for 
controlling th e whole motions of th e magnetic recording disk 13 for recording, 



-14- 



IOMC-0039 



roproduction and driving, a memory IC 8 6 for storing tho basic software and a powor 
supply IC 8 7 aro mounted on th e circuit substrat e 11. 

Among tho above ess e ntial ICs, th e r e ad circuit analog IC 8 1 and the motor drive 
IC 8 2 ar e analog IC s , while the logic ICs 83, 84 , the MPU and logic IC 8 5, th e memory 
IC 8 6 and the power supply IC 87 arc digital ICs,. 

An imaginary line in Fig. 7 shows that the head 3 4 , which is arranged above the 
circuit substrate 11, moves within an operation area between the first position A 
(corresponding to the position A in Fig. 2) and the second position B (corresponding to 
the position B in Fig. 2). 

As shown in Fig. 7, it is a f e ature s of the second embodiment that 
considerations arc made not to arrange any digital ICs in the operation ar e a of the 
h e ad 3 4 on th e circuit substrate 11. This is b e caus e current supplied to the analog IC 
(ICs 81, 8 2) is several mV, whereas curr e nt supplied to th e digital IC (ICs 83 to 8 7) is 
in the range of 0 to 5V, with tho result that noise originates from the digital IC 
exclusively and has an e ff e ct on th e h e ad 3 4 . 

Thus, if th e arrangement of the essential ICs (ICs 81 to 87) is mad e as shown 
in Fig. 8, the noise originating from the logic IC 84 provided as th e digital IC arranged 
in th e op e ration ar e a of the h e ad 3 4 has an e ffect on the head, resulting in occurr e nc e 
of e rrors in recording and reproduction to and from th e magn e tic recording disk 13. 

In Fig. 7, the read circuit analog IC 8 1 is arranged in the operation area of th e 
head 3 4 on the circuit substrate 11. This is becaus e the IC 8 1 is an IC which operat e s 
in r e spons e to a fe e bl e signal, and therefore, is aff e cted by the noise if the IC 8 1 is 
arranged distant from tho connector 70 to mak e a wiring pattern long e r. For that reason, 
th e IC 8 1 needs to b e arrang e d clos e to the connector to pr e vent the IC 81 from b e ing 
affected by the noise as much as possibl e . 

As has been described abov e , the card typ e magn e tic r e cording d e vice 1 in the 
second embodiment according to th e pr e sent inv e ntion mak e s it possibl e to pr e v e nt th e 
noise originating from the digital ICs from having an effect on the head 3 4 by arranging 
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the digital ICs on the circuit substrate 1 1 outside tho operation area of tho head of tho 
magnetic r e cording/r e producing head body. The analog ICs may b e arranged in the 
op e ration area of the h e ad 3 4 of the magnetic recording/r e producing head body on the 
circuit substrate 1 1. A d e scription will now be given of the outlin e of a card type magnetic 
recording devic e 1 in a third embodiment according to th e present invention with reference 
to Fig. 9. 

In the above card type magnetic recording devic e 1 shown in Fig. 2, the head 3 4 may 
be affected by the magnetic noise originating from one winding part 4 5d located close to 
th e head 34 placed in tho position B (th e recording/reproducing position) in Fig. 2 among 
eighteen pieces of winding ports 45d forming th e stator of th e disk driv e motor, r e sulting 
in hindrance of normal writing and r e adout op e rations. 

For avoiding the above probl e m, it is w e ll known to project a flange from a 
member which supports a stator of a motor for driving a magnetic r e cording disk so as to 
s e parat e th e stator from the magnetic disk (and the magnetic h e ad) and th e n adhere a 
magnetic shield thin plate consisting of a mat e rial of high magnetic p e rmeability to 
the stator side surface of the flange, forming a closed magnetic circuit with the stator, 
a rotor magnet facing the stator, a rotor holder for holding the rotor magnet, the 
stator and tho flang e . (Ref e r to Japan ese Utility Model Publication No. 2 2066) 
Howev e r, the w e ll known technique has a disadvantag e in that the magnetic shi e ld 
thin plate consisting of the material of high magnetic permeability is e xpensive, and 
much labor is r e quired for adh e ring th e magnetic thin plat e to a pr e d e termin ed 
position of the flang e . 

According to the third e mbodim e nt, the problems with the above prior art are 
dissolved by providing a non - winding part C formed by winding no coil around on e 
core 4 5e located close to the head 3 4 placed in the recording/reproducing position (the 
position B of Fig. Q) to expose the core 4 5c to the outside. 

In Fig. 9, the h e ad arm 32 makes swing motions about th e pivotal axis 21 
b e tween the standby position (the position A shown by a solid line in Fig. 9) wh e re th e 
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head 3 4 mounted on tho ond of the hoad arm takes rotrcnt from the disk area and the 
recording/reproducing position (the position B shown by a broken lin e in Fig. 9) where 
the head 3 4 comes closer to the surface of the magnetic recording disk 13 for r e cording 
and r e production, similarly to the head arm shown in Fig. 2. 

Even if one of eight ee n pi e ces of winding parts 15d forming th e stator 4 5 of th e 
disk driv e motor 8 is mad e non winding part C, driving of tho disk driv e motor 8 is 
hardly influenced. 

According to the third e mbodiment, sinc e th e h e ad may b e prot e ct e d from th e 
influence of th e magn e tic noise originating from tho winding parts 4 5d only by 
winding no coil around one of a plurality of cores, it is possibl e to provide a magn e tic 
recording device which is available at a low cost and has a high e r r e liability in 
comparison with tho prior art described above. 

rOOOn This invention relates to a card-type magnetic recording device, which is 
mounted to information equipment such as a personal computer for readout or input of 
information from or to the information equipment. 

BACKGROUND ART 

r00021 Insertion of a card-type majgnetic recording device such as a PC card into 
a slot of a personal computer for readout or input of information from or to the magnetic 
recording device permits the personal computer to provide additional functions and also 
to increase a processing data capacity. 

[00031 A shell of a cartridge formed by housing a disk-shaped recording 
medium (which will be hereinafter referred to as a disk) in the shell is inserted into the 
card-type magnetic recording device through an insertion opening detachablv. A shutter 
of the shell is opened to expose a head to the outside through the operation of inserting 
the cartridge into the card-type magnetic recording device through the insertion opening. 
As a result, the head gains access to the exposed disk-recording surface for recording or 
reading of information to or from the disk. 
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[00041 The head makes movement between an access position for reading or 
writing of information from or to the disk in contact with or a slight distance from the 
disk after movement of the head onto the surface of the disk and a retreat position for 
support of the head with a load ramp on termination of reading or writing of information. 
Incidentally, when the opposite surfaces of the disk are available, the head gains access to 
the upper lower surfaces of the disk. 

r00051 In case of HDD (hard disk drive), the head is mounted to the end of a 
head arm of swing arm structure permitting swing motions about an axial portion of a 
base part. On the other hand, in case of FDD(floppv disk drive), the head is mounted to a 
movable body actuated in a radial direction. In either case, the head is supported with the 
load ramp at the retreat position after being moved thereto, when there is no need for 
reading or writing of information from or to the disk. 

[00061 A description will now be given of the positional relationship among the 
head, the disk and the load ramp. In HDD, since the disk is in a fixed location at all times 
and thus requires neither insertion into the magnetic recording device nor removal from 
the magnetic recording device, the load ramp is located on the surface of the disk in 
overhang arrangement (Refer to Figs. 4A to 4C of US Patent No. 4,933,785 (or its 
corresponding Japanese Toku-hvo No. 3-503101)) to permit no gap between the end of 
the load ramp and the periphery of the disk when the head is moved from the retreat 
position to the access position, or on the contrary, returned from the access position to the 
retreat position. 

r00071 However, in FDD, since there is a need for insertion or removal of the 
disk into or from the magnetic recording device, it is difficult to locate the load ramp on 
the surface area (the head access position) of the disk in overhang arrangement. That is, a 
special means is required for preventing the peripheral edge of the disk inserted into the 
magnetic recording device through the insertion opening from coming into collision with 
the load ramp. 

rOOOSI In this connection, there is proposed a technique related to a load ramp 
having a structure which is opened upward and downward to accept the disk in 
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advancement of the disk toward the load ramp and is then closed to guide the head 
smoothly to the surface area of the disk in movement of the head from the retreat position 
to the access position (Refer to U.S. Patent No. 5,995332). However, since the 
openine/closing structure of the load ramp is complicated, there is a drawback to the use 
of this load ramp under the dimensionallv limited environment (in respect of a thickness 
particularlv) such as the PC card. 

[00091 When a PC card based on PCMCIA standard Type II is in use, its 
dimensions (width X length X thickness) are regulated to be 54.0 mm in width, 85.60 mm 
in length and 5.0 mm in thickness, and a lower stage part is also regulated to have a 
thickness of 3.30 mm. 

[00101 The above dimensions are considered to be values remarkably severe on 
a magnetic recording device, which has a movable part such as a head arm and a disk 
drive motor on the inside and also requires a mechanism for insertion and removal of the 
cartridge of the disk, while being allowed to ensure a structural strength. 

[00111 Under the above conditions, each component is strictly limited as to the 
form (in respect of a thickness particularly) and the dimensional accuracy or positional 
relationship, otherwise a slight difference in dimension may affect greatly the other 
portions in some cases. 

[00121 The same may be said of the head arm which carries a 
recording/reproducing head, and the head arm which carries designed as small as possible 
while maintaining its primary functions is required. Most head arms are of a type 
permitting pivotal motions about an axis of the base part and have a shock-absorbing flat 
spring material called a gimbal spring fixed at its end to fix the head to the flat spring 
material by bonding or the like. One end of the gimbal spring is engaged with an 
engagement hole formed a the end of the head arm, and the other end thereof is fixed to a 
portion at the rear of the end of the head arm, resulting in prevention of unnecessary 
vibrations. However, the dimensional limitations as described above makes it impossible 
to lengthen the end portion of the gimbal spring engaged with the engagement hole of the 
head arm at random. Thus, even though the head arm maintains stability normally in the 
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state of being supported with the load ramp at the retreat position, usually available 
somewhat great shocks cause elastic deformation of the gimbal spring as being pivoted in 
the thickness direction of the head arm, resulting in a possibility that the end of the 
gimbal spring may be disengaged from the engagement hole of the head arm. 

[00131 While a synthetic resin molded product is often available for the load 
ramp, a large thickness is required for the load ramp in consideration of keeping of the 
form and installation strength, and a support part for guiding the arm is formed in a flat 
shape. 

DISCLOSURE OF THE INVENTION 
[00141 It is an object of the present invention to provide a card-type magnetic 
recording device, which makes it possible to mount a disk to the inside under the 
requirements of dimensions restricted within narrow limits, permits a head arm to be 
moved smoothly between a position for access of the head arm to the disk and a position 
for retreat of the head arm from the disk, and further has the head arm resistant to shocks. 

[00151 To attain the above object, in a card-type magnetic recording device 
according to the present invention, a head arm, to which a head is mounted, is formed in a 
flat plate-like shape and adopts a swing arm structure permitting swing motions about an 
axis of a base part, while a load ramp is arranged at a distance from the peripheral edge of 
the disk. 

[00161 The head arm meeting both the flat plate-like shape requirement and the 
swing arm structure requirement permits less vertical dimensions of the head arm, 
resulting in less thickness of the card-type magnetic recording device. Further, since the 
load ramp is arranged at a distance from the peripheral edge of the disk, the disk may be 
installed at its set position without hindrance. 

[00171 There is provided a guide means for guiding smoothly the head making 
movement between the load ramp and the periphery of the disk. The guide means makes 
it possible to prevent the head arm from falling in a gap between the load ramp and the 
disk. It is required that the guide means should keep high the end of the head arm 
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moving through the above gap portion without being inclined largely. The guide means 
mav be provided on the head arm or a frame plate axiallv supporting the head arm or 
between the head arm and the load ramp. 

[00181 The card-type magnetic recording device comprises a head arm of swing 
arm structure, a motor, a load ramp and an information processor. The head arm carries a 
magnetic recording/reproducing head at its end. The motor revolves the disk serving as a 
recording medium for recording of information. The load ramp permits the head to stand 
ready for movement to the next access position after retreat of the head from the surface 
area of the disk with the end of the head arm supported, while permitting the head to be 
moved smoothly to the disk surface. 

r00191 The head arm has a guide arm. The guide arm is provided to the guide 
arm on a position at a short distance from the end where a head is mounted toward 
intermediate portion in the longitudinal direction in a manner such that the guide arm 
projects toward the side opposite to the disk. 

[00201 The head arm and the load ramp need a structure having the following 
relation. In a position of disengagement of the head arm end mounted with the head from 
the load ramp, the projecting end of the guide arm remains behind the load ramp, 
resulting in maintenance of the head arm end at an isolation position permitting no 
contact of the head with the disk until the guide arm is disengaged from the load ramp. 

[00211 Incidentally, the head and the head arm are of normally available 
structure. The head arm is pivoted about a base end opposite to the end mounted with the 
head and also shows spring performance for urging the head toward the surface of the 
disk. Further, the head arm is normally arranged face to face with the opposite surfaces 
of the disk so as to gain access to the opposite surfaces of the disk. According to this 
configuration, while the projecting end of the guide arm remains behind the load ramp to 
maintain the head arm end a the isolation position permitting no contact of the head with 
the disk, the head at the end of the head arm may be moved to the surface area of the 
disk, resulting in a smooth movement of the head from the load ramp to the disk. 
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[00221 A taper-surface beginning position of support part may be located closer 
to the disk that a taper-surface beginning position of a rail part in some cases. According 
to this configuration, the support part permits the head to maintain higher in movement of 
the head from the retreat position to the access position, resulting in less possibility that 
the end of the head arm may fall in the gap between the load ramp and the peripheral 
edge of the disk. On the other hand, the guide arm makes contact with a taper surface of 
small inclination in movement of the head from the access position to the retreat position. 
Thus, the guide arm may easily ride onto such a taper surface for guiding the head 
smoothly toward the retreat position. 

[00231 The load ramp is structured to have a support part for supporting the end 
of the head arm and a rail part for supporting the end of the guide arm, and the ends of 
the support part and the rail part on the side of a disk may have a taper surface inclined 
toward the disk, serving as a head arm guide part, respectively. According to this 
configuration, the end of the head arm is supported with the rail part even for the duration 
of movement, resulting in stable movement of the head arm. 

[00241 The projecting end of the guide arm is located closer to the inner side of 
the head arm than the end of the head arm, while maintaining a difference in altitude with 
respect to the end of the head arm, and the same difference in altitude as the above 
difference is provided between the support part and the rail part in the load ramp 
correspondingly to the above difference. According to this configuration, since the guide 
arm may make contact with the rail part of the load ramp in a portion closer to the disk 
than the end of the head arm to move the head to the surface area of the disk in the state 
of being brought closer to the disk surface, upward and downward movements of the 
head after being brought closer to the disk are reduced, resulting in an increase of 
accuracy. 

[00251 Further, the end of the head arm is often structured to make contact with 
the load ramp through a wiring gutter-shaped part located at the longitudinal opposite 
edges of the head arm. According to this structure, contact of the load ramp with the end 
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of the head arm is provided in the form of line contact, resulting in a reduction in 
resistance to the head arm when moved along the support part of the load ramp. 

[00261 A card-type magnetic recording device comprises a 
recording/reproducing head, a head arm of swing arm structure permitting swing motions 
about an axis of a base part, a motor for driving a disk serving as a recording medium for 
recording of information, a load ramp and an information processor. 

r00271 The head arm makes movement between an access position adapted to 
locate the head on the surface area of the disk and a retreat position adapted to locate the 
head at a fixed position out of the surface area of the disk. The head arm has a shock- 
absorbing flat spring material (a gimbal spring) at its end and carries the head with the 
flat spring material. The base side of the above flat spring material is fixed to the head 
arm, and the end thereof is engaged with an engagement hole formed at the end of the 
head arm. 

r00281 The load ramp is fixed to the retreat position of the head arm and has a 
support part for supporting the end of the head arm. The contact portion of the head arm 
with the load ramp is equivalent to a portion where the shock-absorbing flat spring 
material is fixed to the support spring. 

[00291 Then, the support part of the load ramp is structured such that its surface 
at the side of the head arm end is inclined toward the base part of the head arm, thus 
permitting the contact portion of the head arm end with the support part to be brought 
closer to the base part of the head arm. According to this structure, a distance from the 
head mounting position to the contact portion of the head arm supported with the load 
ramp is increased in the retreat position. That is, the radius in elastic deformation of the 
shock-absorbing flat spring material in the thickness direction when shocked is made 
larger than that in case of forming the support surface in the flat shape, thus permitting 
enhancement of shock-absorption performance. The increase in radius as described 
above also permits less horizontal displacement (a reduction in displacement in a base 
part direction) of the head arm end at a time when the end of the flat spring material is 
pivoted within the range of the engagement hole, resulting in prevention of the end of the 
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shock-absorbing flat spring material from being disengaged from the engagement hole at 
the head arm end when shocked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

r00301 Fig. 1 is an exploded view showing one preferred embodiment of a card- 
type magnetic recording device according to the present invention, together with a 
cartridge inserted into the magnetic recording device: 

[00311 Fig. 2 is a view showing the inside of the card-type magnetic recording 
device of Fig. 1 with an upper cover removed: 

[00321 Fig. 3 is a perspective view showing a head arm and a load ramp as 
components of the card-type magnetic recording device of Fig. 1: 

[00331 Fig. 4 is a view showing the head arm of Fig. 3 as seen from its end side 
(from a direction indicated by an arrow A of Fig. 3): 

[00341 Fig. 5 is a view showing the load ramp of Fig. 3 as seen from a direction 
indicated by an arrow B of Fig. 3, and this load ramp supports the head arm (the head is 
in a retreat position): 

[00351 Fig. 6 is a view showing the state of the head arm further advanced from 
the position of Fig. 5 toward a disk: 

[00361 Fig. 7 is a view showing the state of access of the head to the disk in 
consequence of further advancement of the head arm from the position of Fig. 6 toward 
the disk: and 

[00371 Fig. 8 is a view showing the load ramp of Fig. 3 as seen from the end 
side of a support part of the load ramp (from a direction indicated by an arrow C of Fig. 
3i 

BEST MODE FOR EMBODYING THE INVENTION 

[00381 Fig. 1 shows a card-type magnetic recording device 1 based on PCMCIA 
standard Type IL together with a disk 2. 
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r00391 A disc-type maenetic recording medium (which will be hereinafter 
referred to as a disk) 2 is housed in a shell 3 to provide a cartridge 4. The shell 3 has a 
shutter 5. The shutter 5 is energized in a closing direction at all times, while being 
opened through the operation of loading the cartridge 4 into the magnetic recording 
device 1 through its insertion opening 33 (the shutter in the opened state is shown in Fig. 
II 

[00401 The magnetic recording device 1 comprises a body 6, an upper cover 7, a 
lower cover 8 and an information processor 9. An insulating sheet 10 is disposed 
between the body 6 and the information processor 9. 

[00411 Both the upper cover 7 and the lower cover 8 are formed by pressing a 
stainless-steel thin plate and are mounted to the upper and lower surfaces of the body 6 
by engagement and bonding. 

[00421 The body 6 is composed of a synthetic resin peripheral frame 1 1. a frame 
plate 12 outsert-molded together with the peripheral frame in one united body and 
various components mounted on the frame plate 12 such as a spindle motor 13. a head 
arm 14, a load ramp 15 and an ejector mechanism 16. The spindle motor 13 is to drive 
the disk 2. 

[00431 The information processor 9 is configured by incorporating various 
elements and packages into a circuit substrate and has an input/output part for readout or 
writing of information from or to the disk 2, as well as processing of information and 
control of driving of the motor 13 and the head arm 14. The magnetic recording device 1 
is connected to the information processor 9 through a connector 32. 

[00441 A description will now be given of the structure of the head arm 14 with 
reference to Figs. 3 and 8. 

[00451 A base body 19 of the head arm 14 is provided as a hard resin molded 
product, which is mounted to the frame plate 12 so that it can rotate about an axis 23. 
The head arm 14 is composed of an upper arm 17 and a lower arm 18, which are fixed to 
the base body 19 in face-to-face arrangement. Thus, the upper and lower arms 17 and 18 
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are pivoted simultaneously about the axis 23 of the base body 19 for readout or writing of 
information from or to the opposite surfaces of the disk 2. 

[00461 The base body 19 further has a drive coil 24. The drive coil 24 is 
adapted to drive the head for movement to an access position, and movement of the head 
from the access position to the retreat position is made by utilizing elasticity of a return 
spring (not shown). A spring of the ejector mechanism is also used for the return spring. 

[00471 The upper arm 17 and the lower arm 18 are the same structure. As 
shown in Fig. 8, each of the arms 17 and 18 is composed of a body spring 20, a support 
spring 21 and a gimbal part 22. 

[00481 The body spring 20 is formed by pressing a stainless steel thin plate into 
a substantially flat elongate plate having an elastic bending part 31 (see fig. 3) at its 
intermediate portion, and the rear end of the body spring is fixed to the base body 19. 

[00491 The support spring 21 is mounted to a front portion of the body spring 20 
so as to permit lift-up of its longitudinal end side. Further, the end of the support spring 
21 is punched with a press to provide the gimbal part 22. The gimbal part 22 has a 
projecting end inserted into an engagement hole 25 formed at the end of the body spring 

2a 

[00501 A magnetic recording/reproducing head (which will be hereinafter 
referred to as a head) 26 is bonded to an intermediate portion of the gimbal part 22. 

[00511 As shown in Fig. 3, the body spring 20 has a guide arm 27 projecting 
(toward the location of the load ramp which will be explained later) from the side edge on 
the side opposite to the disk at a position substantially intermediate in the longitudinal 
direction (a position at a short distance from the head 26 mounting position toward the 
base body 19). 

[00521 The projection length of the guide arm 27 is about half of the width of 
the body spring 20 in the vicinity of the base of the guide arm 27. 

[00531 As shown in Fig. 3, the body spring 20 has a gutter-shaped part 28 bent 
in the shape of letter U in section at the left and right side edges of a portion extending 
from the end to the elastic bending part 31 (which will be described later). Further, the 
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projecting edge of the guide arm 27 is also bent in the shape of U letter in section to 
provide a slide contact part 29 at its bottom. Then, a difference h in altitude is provided 
between the bottom surface of the gutter-shaped part 28 of the body spring and the slide 
contact part 29 of the guide arm 27 such that the slide contact part 29 of the guide arm 27 
is located lower than the bottom surface of the gutter-shaped part 28 of the body spring, 
that is, closer to the surface of the disk 2. 

[00541 A description will now be given of the structure of the load ramp with 
reference to Fig. 3. 

[00551 The load ramp 15 is provided as a hard plastic molded product having a 
mounting part 34, a support part 35 and a rail part 36 in one united body. 

[00561 The mounting part 34 has a tapped hole 37, and the load ramp 15 is fixed 
to the frame plate 12 by fitting a screw into the tapped hole 37, as shown in Fig. 2. The 
support part 35 and the rail part 36 have a vertically symmetrical shape in cross section, 
as shown in Figs. 5 to 7. 

[00571 As shown in Fig. 5, the support part 35 supports the ends of the arms 17 
and 18 (more specifically, each fixed portion 22a at the rear end of the gimbal part 22 in 
the vicinity of the support spring 21) with the upper and lower surfaces 35a. The 
elasticity of the elastic bending parts 31 in the center of the body springs 20 permits the 
upper and lower arms 17 and 18 to put the upper and lower surfaces 35a of the support 
part 35 therebetween with predetermined force. 

[00581 On the other hand, the rail part 36 supports the slide contact part 29 at 
the end of the guide arm 27 projecting from the body spring 20 sideways with the upper 
and lower surfaces 36a. That is, in movement of the arms 17 and 18, the slide contact 
parts 29 of the guide arms 27 slide on the surfaces 36a of the rail part 36. 

[00591 The surface 36a of the rail part 36 to support the guide arms 27 is located 
lower than the surface 35a of the support part 35 to support the upper and lower arms 17 
and 18 by a distance equivalent to the difference h in altitude between the bottom surface 
of the gutter-shaped part 28 of the body spring 20 and the slide contact part 29 of the 
guide arm 27 (see Fig. 8). 
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[00601 Further, the support part 36a and the rail part 36 of the load ramp 15 is 
formed such that their opposite side edges take the shape of a circular arc centering on the 
axis 23 for axiallv supporting the head arm 14, when the load ramp 15 is fixed to the 
frame plate 12 as shown in Fig. 2. The rail part 36 extends longer than the support part 
35 into the mounting part 34 inwardly. The length of inward extension of the rail part is 
approximately equal to the length of the guide arm 27 projecting from the side edge of 
the body sprine 20 sideways. 

r00611 As shown in Fig. 5, the upper and lower surfaces of the longitudinal ends 
(the ends opposite to the mounting part 34) of the support part 36a and the rail part 36 are 
formed in the shape of taper surfaces 35b, 36b of a thickness reduced gradually toward 
the ends. Since an angle formed by the upper and lower taper surfaces 35a of the support 
part 35 is greater than an angle formed by the upper and lower taper surfaces 36b of the 
rail part 36, a boundary s between the arm support surface 35a and the taper surface 35b 
of the support part 35 is located more distant from the load ramp mounting part 34 than a 
boundary r between the guide arm support surface 36a and the taper surface 36b of the 
rail part 36, as shown in Fig. 5. 

[00621 Further, the upper and lower surfaces of the front side end of the support 
part 35 are formed in the shape of taper surfaces 35c of a thickness reduced gradually 
toward the front end, as shown in Fig. 8. Thus, each of the surfaces 35a to support the 
arms 17 and 18 (the gimbal parts 22 thereof in more detail) is cut down into a narrower 
surface by a portion corresponding to the taper surface 35c (a distance d2 of Fig. 8). As a 
result, the distance from the ends of the arms 17 and 18 (each engagement hole 25 at the 
end of the body spring 20 in more detail) to the contact position t on the support surface 
35a of the support part 35 to support the arms is expressed by dl + d2 (If the front side 
end of the support part 35 has no taper surface 35c, the distance from the end of each of 
the upper and lower arms 17 and 18 to each arm support surface 35a is expressed by dl.) 

[00631 When the head arm 14 is in the retreat position, the upper and lower 
arms 17 and 18 are located on the support surfaces 35a of the support part 35 in 
proximity to the mounting part 34, and the guide arms 27 of the upper and lower arms 
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are located on the guide arm support surfaces 35a of the rail part 36 in proximity to the 
mounting part 34. 

r00641 A description will now be given of the procedure of mounting the load 
ramp 15 described above to the frame plate 12 with reference to Fig. 2. 

[00651 Firstly, the spindle motor 13 is incorporated into the frame plate 12. 
Secondly, the head arm 14 is mounted to the frame plate 12 such that the frame plate 12 
can rotate about the axis 23. The drive coil 24 of the head arm 14 is arranged in a 
magnetic field of a yoke 40. Further, the load ramp 15 is fixed to the frame plate in a 
position corresponding to the head arm 14 positioned in the retreat position by fitting a 
screw 41 into the tapped hole 37 of the mounting part 34. Subsequently, the head 26 
fixed to the head arm 14 is connected to the input/output part of the information 
processor 9 arranged on the surface opposite to the frame plate 12 through a FPC 42. 

[00661 Insertion of the cartridge 4 into the magnetic recording device 1 through 
the insertion opening 33 permits the shutter 5 of the shell 3 to be opened through the 
motion of the cartridge 4 when inserted. The shell 3 is located on the upper surface of the 
spindle motor 13, and the disk 2 housed therein is driven with the motor 13. Then, the 
head arm 14 is pivoted about the axis 23 from the retreat position to the access position 
for readout or writing of information from or to the disk 2. 

[00671 On termination of readout or writing of information from or to the disk 
2, the head arm 14 starts movement toward the load ramp 15. Then, the head arm 14 
comes to the retreat position, where the upper and lower arms 17 and 18 are put on the 
support surfaces 35a of the support part 35, and the guide arms 27 are put on the guide 
arm support surfaces 35a of the rail part 36, and goes into the standby state at the retreat 
position. 

[00681 A description will now be given of the operation from disengagement of 
the head arm 14 (the upper and lower arms 17 and 18) being in the retreat position from 
the load ramp 15 till placement of the head arm on the disk 2 with reference to Figs. 5 to 
7. 
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[00691 Fig. 5 shows the state of the head arm 14 being in the retreat position 
where the head arm is engaged with the load ramp 15. The load ramp 15 is located on the 
side of the disk 2 (not shown in Fig. 5) at slight distance form the disk 2. 

[00701 When the head arm 14 is in the retreat position, the ends of the upper and 
lower arms 17 and 18 are supported with the support surfaces 35a of the support part 35 
of the load ramp 15, and the guide arms 27 projecting from the upper and lower arms 17 
and 18 sideways are supported with the support surfaces 36a of the rail part 36. Thus, the 
distance between the heads 26 mounted closer to the ends of the arms 17 and 18 than the 
projecting positions of the guide arms 27 is increased. 

[00711 Further, the ends of the upper and lower arms 17 and 18 positioned in 
the retreat position are put on the support surfaces 35a of the support part 35 of the load 
ramp 15 with the elastic bending parts 31 of the body springs 20 bent. Thus, since the 
ends of the arms 17 and 18 exert repulsive force to press the support surfaces 35a of the 
support part 35 of the load ramp 15 with predetermined force at all times, the arms 17 and 
18 are placed in the retreat position in a stable state. If harmful vibrations or shocks are 
applied to the heads 26, it is not feared that the end of each gimbal part is disengaged 
from the load ramp 15. 

[00721 Incidentally, in the upper and lower arms 17 and 18, the portions having 
the gutter-shaped parts 28 at the opposite sides are hard to be bent structurally, while the 
portions having the elastic bending parts 31, having no gutter-shaped parts 28 at the 
opposite sides, are solely subjected to bending when the ends of the upper and lower arms 
17 and 18 are engaged with the load ramp 15. 

[00731 Incidentally, the gutter-shaped parts 28 may be also used for 
arrangement of wires serving as lead wires leading to the heads 26. 

[00741 The distance dl + d2 from the ends (the engagement holes 25 of the 
body springs) of the arms 17 and 18 to the contact positions t on the arm support surfaces 
35a of the support part 35 to support the arms is set to be longer. Thus, if vibrations and 
shocks are applied to the upper and lower arms 17 and 18 positioned in the retreat 
position, as far as they are within a normal range, such vibrations and shocks can easily 
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be alleviated in comparison with the case where the above distance is set to be shorter 
(dl). Accordingly, even if each gimbal part 22 where the head 26 is mounted is 
deformed to be bent in a direction perpendicular to the surface of the gimbal part, the 
shocks by deformation can easily be absorbed, and displacement of the gimbal parts 22 
by deformation can also be reduced, resulting in that the end of each gimbal part 22 is not 
disengaged from the engagement hole 25 at the end of the body spring 20. 

r00751 Incidentally, the taper surfaces 35c at the front side end of the support 
part 35 perform the functions of supporting the upper and lower arms 17 and 18 
deformed by elasticity in extraordinary intensive vibrations and shocks, resulting in 
prevention of any further deformation. 

r00761 Since the vibrations and shocks applied to the end of the head arm 14 are 
reduced as described above, application of shocks to the head arm 14 to some extent 
would cause neither damages to the heads 26 nor disengagement of the end of each 
gimbal part 22 (the shock-absorbing flat spring material) from the engagement hole at the 
end of the head arm. As a result, it is possible to offer a card-type magnetic recording 
device, which is resistant to shocks and permits stable operation. 

100771 When a drive signal is outputted from the information processor 9 to the 
head arm 14 positioned in the retreat position, the head arm 14 is pivoted about the axis 
23 to start movement from the retreat position of Fig. 5 toward the disk access position. 

[00781 Then, the upper and lower arms 17 and 18 are moved toward the end of 
the support part 35 (toward the disk 2) with the ends thereof kept supported with the 
upper and lower support surfaces 35a of the support part 35 of the load ramp 15. While 
the upper and lower arms 17 and 18 are sliding on the support surfaces 35a of the support 
part 35, the heads 26 carried by the upper and lower arms 17 and 18 are hindered by the 
support part 35 from coming close to each other. 

r00791 Fig. 6 shows the state where the upper and lower arms 17 and 18 have 
moved a little from the position Fig. 5 toward the disk, in which the side edges on the 
side opposite to the load ramp mounting part 34 have left the support surfaces 35a of the 
support part 35 of the load ramp 15, while the side edges on the side of the load ramp 
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mounting part 34 are going to leave the support surfaces 35a. The arms 17 and 18 in this 
state come up to a space between the disk 2 and the load ramp 15. In this place, the guide 
arms 27 projecting from the upper and lower arms 17 and 18 sideways (toward the load 
ramp mounting part 34) are being still supported with the support surfaces 36a of the rail 
part 36 of the load ramp 15. 

[00801 When the arms 17 and 18 are placed in the state shown in Fig. 6, the 
body spring 20 is subjected to bending at the elastic behind part 31 to permit these arms 

17 and 18 to be inclined as shown in Fig. 6. 

[00811 Even when the side edges of the arms 17 and 18 (the gutter-shaped parts 
28) on the side of the load ramp mounting part 34 begin to leave the support surfaces 35a 
of the support part 35 of the load ramp 15 in consequence of advancement of the arms 
further from the position of Fig. 6 toward the disk, the guide arms 27 are still supported 
with the support surfaces 36a or the taper surfaces 36b of the rail part 36 of the load ramp 
15, resulting in no possibility that the arms 17 and 18 may fall in a gap between the load 
ramp 15 and the disk 2. 

[00821 Further, since the guide arms 27 are provided on the arms 17 and 18 at a 
position at a short distance from the end toward the intermediate portion (or toward the 
axis 23) in the longitude direction, the distance from the projecting portions of the guide 
arms 27 to the elastic bending parts 31 in the arms 17 and 18 is shorter than the distance 
from the contact portions of the arms 17 and 18 with the support part 35 to the elastic 
bending parts 31. As a result, the guide arms 27 permit the upper and lower arms 17 and 

18 whose ends can be opened by upward and downward deformation about the location 
of the elastic bending parts 31 to be opened at the larger angle, in comparison with the 
case where the arms are opened by contact of the head arm 14 with the support part 35. 
Thus, the guide arms 27, provided on the arms 17 and 18 at a position at a short distance 
from the end toward the intermediate portion, (or toward the axis 23) in the longitude 
direction, greatly function to maintain the heads 26, 26 on the arm ends at the isolation 
positions permitting no contact of the heads with the disk 2. 
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f00831 Further, since the boundary s between the support surface 35a of the 
support part 35 and the taper surface 35b at the end of the support part 35 is located more 
distant from the load ramp mounting part 34 than the boundary r between the support 
surface 36a of the rail part 36 and the taper surface 36b at the end of the rail part 36, the 
support surfaces 35a of the support part 35 make it possible to maintain the head arm 
ends higher for a longer period of time. As a result, there is accordingly less possibility 
that the end of the head arm 14 may fall in the gap between the load ramp 15 and the disk 
2, 

r00841 With the advancement of the upper and lower arms 17 and 18 further 
from the position of Fig. 6 toward the disk, the arms 17 and 18 are disengaged fro the 
load ramp 15. Fig. 7 shows the state, in which the heads 26 mounted to the upper and 
lower arms 17 and 18 gain access to the opposite surfaces of the disk 2 in consequence of 
the advancement of the arms 17 and 18 toward the disk. 

r00851 As described above, when the ends of the upper and lower arms 17 and 
18 slide on the support surfaces 35a of the support part 35 of the load ramp 15 toward the 
disk 2, or the upper and lower arms 17 and 18 positioned in the disk access position slide 
on the support surfaces 35a of the support part 35 from the disk toward the retreat 
position, the guide arms integral with the upper and lower arms 17 and 18 function as a 
guide for movement of the arms 17 and 18 by sliding on the support surfaces 36a of the 
rail part 36 of the load ramp 15. 

r00861 On termination of readout or writing of information from or to the 
opposite surfaces of the disk 2 by the heads 26 of the upper and lower arms 17 and 18 in 
an access position, excitation of the drive coil 24 is released to return the arms 17 and 18 
to the retreat position by the action of the return spring. In this place, the guide arms 27 
of the upper and lower arms 17 and 18 firstly come into contact with the load ramp 15, 
and the slide contact parts 29 slide upward on the taper surfaces 36b at the end of the rail 
part 36. 

100871 As shown in Fig. 5, since the inclination angle of each taper surface 36b 
is relatively more gentle than that of each taper surface 35b of the support part 35, the 
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guide arms 27 may slide upward smoothly on the taper surfaces 36b. Then, the ends of 
the upper and lower arms 17 and 18 are slightly opened with the increasing distance 
(thickness) between the upper and lower taper surfaces 36b, and in this state, the side 
edges (the gutter-shaped parts 28) of the upper and lower arms 17 and 18 on the side 
opposite to the disk make contact with the taper surfaces 35b of the support part 35. 

rOOSSl Since the guide arms 27 are of small width and are located close to the 
axis 23 about which the guide arms 27 rotate so that the force of the return spring is made 
strong, the slide contact parts 29 at the ends of the guide arms 27 can easily to ride onto 
the taper surfaces 36b of the rail part 36. 

r00891 Further, when the gutter-shaped parts 28 in the side edges of the arms 17 
and 18 which are moving toward the retreat position, on the side of the load ramp 
mounting part 34, make contact with the taper surfaces 35b of the support part 35, the 
ends of the upper and lower arms 17 and 18 are placed in the slightly opened state as 
described above and therefore, the subsequent riding of the gutter-shaped parts 28 of the 
upper and lower arms 17 and 18 onto the taper surfaces 35b of the support part 35 
becomes easy. 

r00901 As a result, the upper and lower arms 17 and 18 may be guided to the 
upper and lower support surfaces 35a of the support part 35 of the load ramp 15 
smoothly, respectively, so that they are positioned in a retreat position stably. 

r00911 The above description has been given of one embodiment, in which the 
guide means for guiding the end of the head arm 14 is composed of the part on the side of 
the head arm 14 and the part on the side of the load ramp 15. However, the guide means 
may be composed of a guide arm on the side of the head arm 14 and a cam surface 
provided on the side of the frame plate 12, with which the guide arm makes contact, or 
may composed of a part on the side of the head arm 14. 
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CLAIMS 

L A card-type magnetic recording device comprising: 

a head arm which carries a magnetic recording/reproducing head carried; 

a motor for driving to revolve a disk which serves as a recording medium for 
recording of information; 

a load ramp permitting to place said head on standbv after retreat of the head from 
the surface area of the disk; and 

an information processor: 

wherein said head arm is formed in the shape of a flat plate and adopts a swing 
arm structure permitting swing motions about an axis in the base part; and 

said load ramp is arranged at a distance from the peripheral edge of the disk. 

2, A card-tvpe magnetic recording device according to claim 1, further 

comprising guide means for guiding the end of said head arm from said load ramp toward 
the surface area of the disk and also in the reverse direction. 

3, A card-tvpe magnetic recording device according to claim 2. wherein said 

guide means is provided on said head arm. 

4, A card-tvpe magnetic recording device according to claim 2, wherein said 

guide means is composed of a structure provided on the head arm and a structure 
provided on the side of the load ramp. 

5, A card-tvpe magnetic recording device comprising: 

a head arm of swing arm structure, which carries a magnetic 

recording/reproducing head; 

a motor for revolving a disk serving as a recording medium for 
recording/reproduction of information; 

a load ramp permitting to place said head on standby after retreat of the head from 
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the surface area of the disk: 

an information processor; and 

a guide arm provided on the head arm at a position at a distance from the end 
toward the intermediate position in the longitudinal direction in a manner such that it 
projects toward the side opposite to the disk; 

wherein the projection end of said guide arm remains on the load ramp when the 
end of the head arm, which moves toward the disk, is disengaged from the load ramp, 
thus maintaining the head arm end at an isolation position where the head does not make 
contact with the disk within the disk surface area, during the time until the guide arm is 
disengaged from the load ramp. 

6, A card-type magnetic recording device according to claim 5, wherein said 

load ramp has a support part for supporting the end of the head arm and a rail part for 
supporting the end of the guide arm, and each of the ends of the support part and the rail 
part on the side of the disk is formed in the shape of a taper surface of a thickness 
gradually reduced toward the disk. 

7, A card-type magnetic recording device according to claim 6, wherein the 

surface, which serves as the head arm end, of the support part is inclined toward the base 
part of the head arm to bring a contact portion of the head arm end with the support part 
closer to the base part of the head arm. 

8, A card-type magnetic recording device according to claim 6, wherein the 

taper surface in said support part begins at position closer to the disk side than the taper 
surface of the rail part. 

9, A card-type magnetic recording device according to claims 6 or 8, wherein 

the projection end of the guide arm is located closer to the inner side of the head arm than 
the end of the head arm while maintaining a difference in altitude, and the rail part and 
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the support part are formed to maintain the same difference in altitude as the above 
difference. 

10. A card-type magnetic recording device according to claim 5, wherein a 
part of the opposite edges of the head arm in a longitudinal direction are bent in the shape 
of letter U in section, and a lead wire is housed in the bent portion. 

11. A card-type magnetic recording device according to claim 5, wherein the 
head arm has a support spring whose end is formed in the shape of a gimbal part, the 
head is carried on the gimbal part, and the end of the gimbal part is engaged with an 
engagement hole formed at the end of the head arm. 
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